^PJCO^I^v (Title of the invention) 

(OPTICAL CIRCUIT. METHOD FOR MANUFACTURING OPTICAL CIRCUIT. OPTICAL 
CIRCUIT DEVICE AND METHOD FOR CONTROLLING OPTICAL CIRCUIT DEVICE) 

^^(^=^:i: (Background of the invention) 

(Field of the invention) 

SSj^S^ (Related art) 

5 (■eajk{^. Yasuyuki Inoue, et al. 1= fPolarization Sensitivity of a Silica 
Waveguide Thermooptic Phase Shifter for Planar Lightwave Circuit! . IEEE 
Photonics Technology Letteres. vol. 4, Nol, Jan. 1992. p. 36 #R^o ) o 

-CV^5 (^Jx.«> Akio Sugita,et al. 1^ FBridge-Suspended Silica-Waveguide 
Thermo-Optic Phase Shifter and Its Application to Mach-Zehnder TypeOptical 
Switch! , The Transaction of The lEICE. Vol. E73, Nol. Jan, 1990, P. 105 #R^o)o 

-^JX-fMl-lB. 1111-2 Olil^-rJ; 5 ''ji^lfilif&^Btj^^^tL 
TV^S m^\-^. Akio Sugita,et al. ^ FBridge-Suspended Silica-Waveguide 
Thermo-Optic Phase Shifter and Its Application to Mach-Zehnder TypeOptical 
Switch! . The Transaction of The lEICE. Vol. E73. Nol. Jan. 1990. P. 105 #fi^o ) o 
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2 0 0 1 ^m^mniMm^^m'^±^c- 3-64 #flg)„ 

on ^(Summary of the invention) 
±IES6^^^5i^-r^fci6t;i. j; ^^.^It^^^iO-CilM^^il^i- 

mm7:)^hmm^yv =^:ymmmm^^^i^x^.^^t^xi3<o. tM^tm^^m^^ 

n^^n^fhtix^'o. tulBv^y =3:/S^<7)^ffi*si/y a:/ (lOO) W^^t 

^u. mn&munm^='T(D^^:^m^m<:>xm^^tix\^^^mmf>mt&i^v 
=i:^M^mm^M\^xvi^mmj:i^v (loo) u^mmt^i.. mmm^(^ 
mm^i^v =^>^u^m^nvxm¥n^j:i^v doo) m^mt^\^x 

mm^^tm^^r^x\^^^m^^^-^x^m^wsi:'r^^^t\^x\^^^o 
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tm2 (DitLi^m^^^<D^^(Dm^m(Dmtm t li^m ^ icm^j: ^xo $ 

|2|®(Dlfii^/^iji§^ (Brief description of the drawings) 

HI 1 - 1 ;$:^0JlC'^5^lHli^om 1 ^Jife?l^^««JSr^-rM$P#l^lii-efcSo 

HI 1 - 3 fi. :^^mi^%?>ytm^(Dm2mmmmm^7fi'r^nm^mx^^o 

HI 1 - 4 tt. ±IB^ 2 ^Jfe?i^^^fiJcD^|lIj^(Dt!i5txm^^-t-tJ£0^HI-efo5„ 

Hii-5{i. :$:mmK^^^^mmu(omi. m2mmmmm^^'rmum 

HI 1 - 6 fi. _hlB^ 1 ^W$S#"y(7)^lH]S§^S(DlSA«;^ t^il^«»i:(^M 

HI 1 - 8 fi. |g 3 ^»^^^^!j(D^[l]i^ag«(c*3lt -S^Sft ^^-^^^(b (DM'^ 
HI 1 - 9 -hiam 3 ||Ji?l^^^J<Z)^lHlS&^Si: JtiS?^F!|cD^lHlS&^«c^mi£ 

Hii-iofi. :^^mi^m^ytmmmm:(Dm 5 ^ me. m7^mmmm<D^^ 
HI 1 - 1 1 -hiB^ 5 mmmmm(D^^mmmo)i^Am.titmT^^t(Dm 
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El 1 - 1 5 f*. ±iEii 8 mmmmm\^i3^^xm.mmm^^t^r u^m^^^^ 

1112- 3{i. ±Mmi'^Mmmm<Dit^^mu(DTKm^':it<DWJmmtTiA 
El 2 - 6 fi. jiiEU 1 mmmmm(D^m^mm:<Df^ 1 tm2<Dm^^:y'7i$r(D 

El 2 - 7 fi. -hiam 1 mJfe?l^^^J<^3tIlISS^«<^^^)fei^^*i:«'J^^i^^ 
AS. T>* P D L O Bl^ ^^i- 7 -7 -e S o 

El 2 - 8 :^%m \^%i:> 5 3tiH] j^^gc^n 2 mmmmm^Tf^-rmum^m 
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0 2 - 1 0 ±ia^ 3 m:mmmm(Dyt^mmm<DmmxM^^'rmmm-v 
02-1 1 ^mmKmi:>^^m^BWi(Dm4:mMmWim^^-r^^m^ 

m 2 - 1 6 fi. ±td.i^m^thtcytm^mu<Dim^m-r^Mmmxh^o 

^B^(7)f^|ffl/^tft0^ (Detailed description of the invention) 

:Lnh(D'^^mm=^r 2 im±^mm.'r^'j^^j:< t^2^o:>^mm^r2 2 

ti2:^(D=iTl (la. lb) i^ia^bT?l0^$tt. ^ii^ffl =^ T 2 2 {iSVNfC 
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■7 yy^y 31 :/^^^#tHH]j^ 3 0 tc*3V>-r . ^^^^^^^T 2 1 2 X 2 
7fcib\ HI 1 - 1 6 ic^i-^msSiigf*. 3 T 2 2 <D'>>^e <th\:^{^ 

fz.^j;^<D^T(Dm^m^W^\\:r^^o :L(o:ib\-t. :^M^^''7 ^^^(Dmiff^ 

la 1 - 1 7 (cfi. >'i$^3fe^#tMiiss 3 0 i: tas^j^^^ 8 ^>t-r 

v^5o mi - 1 7tc^-rJ:5{-. v^!J ='^S^g7±^c?f$^^4^-tv^;5=^T 1 i 
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HI 1 - 1 8 t::^-rKffS«^{*> ±tBS^<7)^[HlSS^S^Ill 1-16 OA- A 
mi-! 9. nil - 2 0 lC:^-r«^f*^ ia^^J^#^8(DMlJ<D^ 

TV^5^*^<D=lTl^^^^^#^Si^&Ji3 (3 a) (DT®}i-^Kttll--CV>6„ 
01-19. 1211-20 izi^-f-lt^ti. -^tt-etL. ±I5(D J: 5 ^^^^ 
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ru^mmi 4i^. sv^ic^s* (AL) m^j:^M^(omm^m^titc^ 

-r^jmmi 4 af)^hm.^o ^^4b\ Tw-r^^gif§l 4Sr«^-r5^ir^^^^/^' 
^fc. mtiW^myT^^<3 2i-t. tft^r^^^ru^ 3 1 a. 3 1 bSr^b> 

t:L^x\ ±m(DXoK. t/t^mmm^^^^x . 1211-18. 1211-19. 

T$i^^H■CV^^;^)S^ mi-l 8{C^VfcXoti:. Inoue fj^^Ji^ bfc«^T'« 

^fc, iai-1 9(^^ufcj:5 7^.^. sugita hf}mmvt:.m^n. mmmtKD 

^cDfcJ6. HI 1 - 1 9 ^^iS8SJi3 ^^-Stg? ^(Z)g!M^HJ 

3^(Diiii^^< b-Cti> ^(DTU(Dm\-i-X^JJ^^^^^tf^<:>xmi^M^ii^'^<^i^ 
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mit.mv<. =^>^&m7(Dmvui^ (s i -b a s e). o^«9x i^mm 
8 (Dm^m^LCDTum 3 T 1 (DTum t-a ^ titc y = vsts ? ( ? a ) 

Sugita hii^m$^\^tzM 1-20 ic^-TJ; 5 J^iW^f^x m^^ii^WiM^ 

a^ttfciXy =^S«7 (7 a) fi. ri^-S^T a i:^^iSli&M3 ^(D^ 

\^t^\.ts:i)^h. Sugita ±ffi:5:m^-*5v^T. m 1 - 2 0 (c^-r«^(c*D 

iH 1 - 1 :^%m\^^^%^^<^W. 1-1 ^JS?1^^^?>J<^SIFI5«^^5^$ 

0^ m 1 - 1 -B^Ell - 1 -A(^A-Aifffi^^-t"^^lllt?fc5o 

m->v =i>'mwi7 ±\z.mm^titi='T 1 t^'p^y k2 ir^^-rs^^^sss® 3 

2|!:^Jfe?i^ffi^J<^#^f*x 3>'S*g7<D^ffi;dSv^!J (10 0) Ig^a® 
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(10 0) ^^^H®^^bTv^-5^t-efc5o 

5 0 M :L(D%m^^M 3 a (T^TMJ^^v^ ^ =^ 7 a 1 0 m 

:l(d^^^) ^i^mui ±.\^. ikm\^7\^':i^unmm (fhd&) ^fflv^T. mi- 

^(Cl, El 1 - 2 -C}C^i-=t 5 T^-^'— iJ'^^y KJ12 aJtt3:='T^l 1 
(3T1) dSi^U 3>'S*g7(D^ffi{cfiE/.c (10 0) 5 J: 5 tc, 7;*- 

5mm. iHSOMin. ^ffO. 5 /x m(DN i — 9 ^ =i T 1 (:ife^o 

±<D/cfc. N i flg(?5T§P{-l^ff 0. 1 /i mCDT i !^^?1^^-r§o ^l-. ^^(D 
T i • N i • Au(D3®:d^p5^S*&«>ffiga^ da^i^r-f) ^M^-T^o 

^(C. mi -2-G(C:^-t-J:5(-. 9<^M<IU<7)3t#i6l^Ji3^>' 

mmmm^^^x^. t/tmmmm3(D^^n (ytm&^m^^us) ^mmrr^o 
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mt^^M 3 (DT^<Di^ y 3 7 (7a) (DifM (iaS^J^#^ 8 ©A^Sferf^ 

(D\zm-r^mti^m^i^fct^^. i o omw-cfeofco 
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n 1 - 2 mmmmm7!>^±mm i - 1 mm^mm t m^j: 6 iwm^^j: r ^ . 
tz:Ltxh^o o^i9. iiii-3(c^i-<j:9{c, ^2mmmmm(D^^^\^^ 

VNT. v-y 3 vS1S7(D^ffifiv/y riix (111) /fgfaBir^iKb. Sfj|2[]£1^4 
{i=iT l(Dft^^f^lCfp^oTJf^fife$tl.TVN5m/5^Sul2^>y 3>^Stg7cD^® 

ic^L-cBSME/'.ev'!; (110) ^faffi<b^b. Da^4(Djgffi{i^>!; 

S4S7(D^ffilcMU-Cilt&W^.ev'l' (111) ^feS^^bTV^^o 

(Ill) *g^®'^«ffi^-rs¥^fB^>y =^>'S*R7^ 

ffiEU. ClC^v-y ='>-S^7_hlC, I1I1-4-B. iai-4-C{C:^-rJ;5{-s 

v- y 3 ^-Stg 7 (iio) ®(;ifp^5 ^^hyy^J^^^ 
m^. %\-\-m0f^mm>iWim.\c. i2]i-4-f, iiii-4-G{c:^-rj: 
i^y =i:/S3K7(7):n5/^^i/{i. 3t^iSiJSJii^*gi5 5ic^iB]-rsv'y ^^-s^ 

El 1 - 4 - I ic^-r J; 5 7K®?ib;!& y A7K^^^^fflv^fcM::^^4^ 
^^-i/fC ct . =^T 1 =Sr^-r-5^^iSSSJi 3 a (0yM\(0^y y =^ ^-StR 7 CD 
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->v=^i^ (110) m^mt^i^. mn4(Dmm-±i^v =^>'mm7<Dmm\^M 
i.xvi^^^ntj:zyv (111) m^mmt^i^s m^4(Dm^:ffmt\^xm:^ 

y^miia (111) '^^B^(D:^y^'^^'mm(Dm-^--m'si^xh^o '^(Dtz.ib. 

5 t{5f^|^C5FffiM4^cOi/y =i>-St^|^*lHi^?f^^b. ^(7)^. 1111-4- I 

m^. ^^mKm^ytm^'^m(Dm i - 1 mmmmmi^-:>\^^xm.m-r^. ^j: 

^1-1 ^w^s^ijc^^iui^^e^s E 1 - 5 -Ai^i^-r^mmj^^^-r^ 

i^mm=^T 2 2(Dm:}oiz&mmm^m8T!}mi^^rix\^^^o mi-im 
m^mm(Dyt^^mw:n. mi - 5-B{c^irmmm^^^i^x^^^o ^j:^. 
mi - El 1 - 5 -AOA-Aifsm-efeSo 

iiii-5-Bic:^i-j;5i-. :^mmmmm(D^\Bi^mw:n. ±mf^i-im 
mmmm(D^\Bim<Dm^^mmy^xM^^thx\^^?>o o*«9. =^ri(D-'m^ 
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a. ummm^^ s <Dm.m^um l-c. mmm =JT22a. 22b ratcMSM 
mmm(D^m^mm:nif^^mm^tf&\^x\^^^o 

1 1 t>^hXti^X\.X-^r 1 (1 b) (DttlM'J2 Qft^h^ti^^^%(DWM^1i^. 
1 (la. 1 b) (i^^lt-S^i^ffl^r 2 2<^5V>(7)S^<^^ A L;6S-^n(ci9:^ 

=i.«^6<]l:ifi. JiiaM)fe^=iTl (la) <DAW#J 1 7 /i^bA;^ bT=iT 1 (1 
b) (DttlMiJ2 O;0^e5ffl;^)U. HI 1 - 6 -Atc^-r J: 5 M,S$|J^^^ 8 };i 
t^A ufcSA«;^> . _bis^i^(^^^«*5 J;T>*^M«(^Mi&i- J; ^^^^I'J^ 

IE|l-6-Atl^^(C, mi - 6 - B (Dil^ttiSI a ~ c Id^-To 

si;ds*«j2. 5 dB t>^iibTv>so(::^L. %\ - \%mrmm<o%wmwm. 
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mi^ML-fct^^. 1 0 d Btftm^^(Dm^mtm7 5 ± 1 raw<Dts{^— ^co 

{itir/c^ ^ > ii^S^fe^i^fiO. 2±o. 0 3 dB tm^~m(Dmtts:'0 . m^-^ 
1 - 2 ^m?i^^^«J(o^[i]S&^Sf*-tlBll 1-1 ^ife?i^ffi«^!Jc^^ini5&iga t {$t^ 

n 1 -2mmmmM(D^m^mmi-i. mi -5 -Afc^uysiiisii 1 - 1 ^ 
- 5 - B iz^-rm^ t nnt-efe So 

ig 1 - 2 mmmmm(Dytm^mm7!)'^±ti^ 1-1 *w^fli^j(^^iEiif&^«i 

la, 1 bfflT'CD'feJt3fe(7)^#i|^^^^-fk:^-1^6ra:lCj;i9. />7^i<tt>lo 

(DWLW^^%(D^ti^^'^^'^^%^^ y'^yMn m^^^) ^^itfcci^ 

mi -2 Mmmmm<D^m^mm-isi±(D X 0 Km^^tix:^^ n 1 - 2 
mmmmm(D^mmmmtmm(D^m^^m^tm.mmm^^s%:mi^x. % 
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$tbTV>^o ^bT. -^2/^^:y:n:/^5^'5fe^#t^-IlIi^§3 Of*, iS:ftl 5 5 0 nm 
T 2 2 CDS $ A L ^ g^i^ffl =1 T 2 2 O^gb® tif ^ n , ^ n , A L 

o^t). 3T1 (la) (DA^mi 7 7!}^hAtl^tlX=^r 1 (lb) (Dttitt 
ilij 2 0 ib^hmtl^tl^i^-^^ 1 1 <DM^{|f. *^o, 3 T 1 (la) (DAttffiiJ 1 
7i}^hAti^tlX=^Tl (la) <7)tiil*{aiJ 1 9 3{i^p3tli;tl ^ 2 (D^^i^ 

Sl^f&^?fe^«t AL>dSi 0 3 5. 5 ium^ili9:^$ttTV^5o 

^rc. n 1 - 3^itJi^^^!j(c(±, MM^^8(Da^^^iji3f mm.m=^ 

3T1 (la) (DAltftiJl 7/0^f5A;^$ttT3T 1 (lb) (DttiltiliJ 2 0 ^^t. 
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^^t^XoK^ m^it^^ X 1 X 2^imm6^ enm) iyy'h^ 

mM(D^^^mW:i't^ 2 0 0 mW-efc "9 . i^mi^^WLX^ S w t t^j^^^^fCo 

m^^-^^^^t x^xmm vtM^^^^xm^t^-A^. i -3mMnmm(Dtft 

^\t='Tl (la, lb) (DmM^19, 2 0^>hll&M XI. X2(D^^A:f:i 

1-4 mMMmm<Dt/tm^mWinm 1-21 tc^ bfc^mss^s i: mm(Dytm 
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m 1 - 4 mmmmm(D^m^mn^. m i - 2 1 izm-rtftmu^m^tum 

la 1 - 1 0 ia:^. :^mm'<^m^tft\Bimmn(Dm 1-5 mmmmM(D^mmj^ 
1 3 m(Dm7!)m 1 (^^^^n^^-a-^^^i^^-r 50 1 m^^m^=^T 21(21 

a) ^fifei"o 

mmm='r2 1 (2 1b) ^J^-To ^UT. ^2|g^§g?l^^=^T2 1 b tigi 

i^'^mm='r 2 1 a<Dm(Dru4m^^i 4^mmm='r2 2^^vx\,^^o 

^ cfi. *^0. oil n m/'COM^^fe#tt^ 
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7ie4b\ m 1 - 5 ^Jg?1^S«?>J<^3tIlIi^^fifi. m^m:^^-i^>^^ 2 5 GH 
z^b. *g^lSB#C^'t''i>iS:S:;65l 5 4 5. 3 2 2 n m ^ J^CS J: 5 {^:^ ^tl^'fl 

n 1 - 5 mm^mm(Dtftmmmm\^. t Eii)t*3j:t>*TM{i3t(^jSft 

HI 1 - 1 1 -AK^-t^ b fm^-h^%hf\^f^. ~^ti. 0 1-10 K^ir^m^ 

U4^m \.x\^^fj:\^^it^m<Dytmmmm.i^^^^xmm(Dm^^n^ fzt:i^. 
mi -1 1 - B ^z.^-r^^^^mhthfco 

^tlh<DmiC^^^X. W^Ba 1 . bl. cl. d n-iTEm&^(Dm:^:^ 
--^i^ h/l^Tfc?). #tt^a 2. b2. c2. d 2 fiTMiijiS^<7)til;'3;^^j5^ h 

0 0 mW(Z) # . il^ttili c 1 . c 2 {i. Ummm^^ 8 -^(DSAfl;;^3i5 2 0 0 

mi-i 1 -B^;l:^ov^-c^i. m^ma i. a umum^^s^ 

1 0 0 0 mWcD ^ # . !i(^^m c 1 . c 2 (i. ?a^$iJ1^P#^ 8 ^(D^Amti:^^ 2 
0 0 0 mWO t # . #14^ d 1 . d 2 tt. U&mm^^ 8 -^(DSA«;'3>5S 3 0 
0 0 mW(D t ^ S:^t^■€t^^i"o 

/i:b^. J^O. 4 nm(^Stft-sr^f5fflSr#Sfc«)(C2 0 0 OmW^Hb. ^(D 
'b^^^(D^-h 0 . 0 2 nmti^Ui^tf^MX^fCo 
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i^mi-tit^^. f^-R^O. 4 nm-5r^-rS^<7)m^m;^{*3 0 0 ± 3mW, 
ffiSt-fife^ttti 0 . 02±0. 0 InnxtMUKnUX*^. :^m^^hB:tS-X'h 

m^. :^mmK^>^tftm^mm<Dmi-6mmmmm{^o\'^xm.m't^o m 
1-6 mmmmm<7:)^m^mm'ii. n i - 5 mmmmm(D^\Bi^BW.tmm<7) 
^m&^mj^ t umum^^ s^^vx^'o. mi-Q mmmmm^^m 1-5 
mmnmm t ^fj:^m^&^^j^ - 1 it. m.mmm^^ s (Dmrn^mm-r^ r ^ 

n 1 - 6 mmi^mm(^^m^mmn. r u4 m^^m^^^^ 2 5 (Dmm^^ 

^^8^(D^AmtitmM^-§:^<^ytmMAt(Dmm^^'ro ^fc. mi-i 

mi-1 2(^i|#14iila~dJ&>p5 0je>;5»^7fcJ: 51-. Jtig?l?>Jc^^IlIS&^»-*5V> 
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Mb. m6mmMmm(Dytm^mmi^. i o dB(D^mMM%:m^(DKm.mm 

tc(D\cM\^s mi -7mmMmm(D^m^mm(D^4 y^y^Mtiitmi 5 0 

mi-i 3(^(*. :^mmKm^^\Bi^^mn<^mi-8MMmmm<Dmmn}o^ 
3K^-rm^mmf^^mir^ytm^^^y^4 it. ^mmmytyr^y<4 0 1 

^mm.^m^mm^j^^\^tLh(Dx:h^o ±is.titmm.^mf^n. (i^fj:<ti^i 
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1 - 1 3 (c*dV^-C«. l21(D^li§-fb(Dfc:fe{c. rtLb(^^ir^^^^2i^lSiJ&l 4 a 

i:^uTv^5„ umMm^^snmmii—^ 9 Oa, 9 b) liiji^jjf^^^tt 

_hl5^^{4+@3>*{i> T 1 4 (^^-Y ^-^^/l/^^SS^ 14a (T);?^^^ 

1 4 a k (k = 0~M-l) ^Lfci:^. >-^^/V2g^SS#-^ 

^MA^^t^^. mi) xm'^^i^Ws^^P (k) ii-sr <b75s-etSo ^«^*3^ 



mi] 
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m 1 - 1 4 ictt. m.mum^^ 8 ^mm-t^ t 9 b (Dm^^(Dii:izm*^ 

4i!)mm^tlX\^^^o 01-1 4{it'-i? 9 b^^UTV>:S^^ t-iJ' 

msmmmmmi-i. \^—^9 Oa. 9 b) t;icj;s*p^(3:j;i9. ^ti^^M 

a. 9b) (ca«-r§ifim»^'5X^-rSC:i:J;icto-C. \i-<^9 (9a. 9b) 
14a cD®tff^(D|^^a:^'BT^-r-5o 

/^ib\ t-^9 (9 a. 9 b) (D?f^^?f0m#^-P5^$ns^><^-e^i/.^v^;^5, 

9 (9b) ^i^v^^v:Kl5Si£^^bT?i0^$tL■rv^6o ^9 Oa) ^t— ^ 
9 (9 a) izmm-r^mm^mt. iE^mmmmimi^y^t\.xmmv. t 

-^5^9 (8b) ti:-^9 (9b) (^ii«i-2>ii«#^{i> A5^i5cffi«W4t@ 

II^Sff^^l^'J<^^ll]i^§^B^i^ ± l O O p s y nm(D^-0:^Wl.^^&^^^^(^^^ 
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fp^oTji^^^tt-cv^iSiiij®. Ila§p<75Ji£®^v^-m^>i^y =^i^ (100) ^^b® 

:y (111) JS^bS^^U. DfllfPt^. 3T<^ft^:^[R]{c?'a^o-c?f^fife$tbTV^5 
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^^^^v =^:ymm<D (110) ^^mff^z^y^^^mm-i d i d ^^bS^^ 
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mnm^ 3 0 ^^-rs^[aii^am3ii5fc2.o ^2-13 -AKT^-r^m^^mn. 

\hb. :Lnh<D%^^^2 1 a ^^^-^-^2 1 b Srg^^-T 511 1 <7)^ 
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uytm^^i (le) tm2(Dmm^mm^i (if) ^wb-cv^5o 

2 1 a^fc}M5g'&^2 1 b{i5lfeiJ$ttfc2 2|s:<D3Tl (la. Ib^fcJil 

1 (le) ^m2(Dg^igE^^iSssi (If) n:E\^^^mm^^\^xm^^thfc 

2:^<D=iri (la. lb) ^9ff0J^$tbTV^:5o y^^y =c^'^^%=f0fY 
I11SS3 0^C*3V^-C. 3t^ll^^2 1 a ^^^-^-^2 1 b 2 X 2 

*fc. 1112-13(7) (a) }::^-r^IllS&^«(i. -7 5/^N:y3i>'^3t^#ti-Ia] 

5&3 0<D^1 <i!m2(DSi^)fe^iS^l (le. 1 f ) (D{p-fj: < t ^ 1 ^ i:L ^ 

vn2:$i) mi t^2(D^mtftmm^i (le. If) ^Bm-r^^myt 

V^5o IMi^S^^S a. 8 b{:i^y^f«]^t-^ 9 a . 9 b J; J^fife^H 
-CV^;5o 4 4 {i^j^t— ^ 9 a . 9 b '-^(TD^mSBM (ttffi) ^^-^o 

mi tm2 (DiiLnm^^^ s a . s b $ ntc^ti^tKDum^M^-i- 
^f^itm2(Dmi^^mmmi (1 s. 1 1) iurimnmimtftm^^t\^^o) 

tmi tf^2<DiiLnM^^^8 a. 8hKX^. M 1 2 (D&im^'^ ^ 
mi (Is. It) (7)?a£g;6S^Blf^i-'^»J^^n^i:. ::<75BT»Jt^$n 

fcm(DiiLm^m^ytmm 1 (i s^fct^i t) ioaj/r^^^s^^bu. mt^-^ 

-c. ^tLmumm^mmi (is. it) &feigi-sfeiS3t^-*5v^Tml^^<i 
■?:tt^'tbTEi^^^ic*3its^io<&ta$i5^M^^Stj^i s tm2(Dmm^m^ 

^) . _b|5'fitiP^¥^ 8 a . 8 b-Cfca^SIt-i? 9 a. 9 b <D^^lC 
J;5^^^^^i-<t'5> »$tt/c^+e^^ii^^^iSi^i (1 s^fcfil t) 
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S^^/^ST'^So ^(OtLlsb. 1112- 1 3-AtC:^i-^|Hl^§g«{i. 3t^a©^-^ 

m 2 - 1 3 - B y^^y a:. i^^%=^^%^m^ 3 o tmi tf^2 
mm^ma a . 8 b ^^ir:bv^M<Dtft\B\mmn(Dmmmj^t>K m 2 - 1 s - a 

(DA-AKlfffillll-J: '5^^tLTV^6o I1I2- 1 U =i ^ 

S«7±tc:&^^;;(/^>^/5^b^6='T 1 (:: r -efmtSlfPS^^^iSSS 1 (1 

s. It)) ti^^y }'^2f)^hs^^tftmi^^m3m^}^^tix\^^^o annmm 
ytm^^ 1 (Is. It) (D±m(D^ ^ 5/ K 2 (ommi^m i tm2 <D^mm^ 

llt-^9a. 9 btCiimb. ^1 ^^2(D^4t@ii^¥^8 a. 8 b (DUI ^ 
||2C0-Bmt-^ 9 a. 9 blCj;oTi5^^:y K2^^bT||l ^ ^ 2 (D^itBlfB 
1 (Is. It) ^mm-t^ t . HUlB^^^^JR:J- J; "9 0 1 ^ ^ 
2(DiiL^UmU^mi^^l (Is. It) (7)||^®JlfW::*Ct < 'fcSo ^bT. 

f$itm2(Di^Lnnmmytm^mi d s. it) (7)^^6<]>fc)fe8S«j65^^bb. 

M;6Sfcofco i-?'^:^*.. ^pf^{::J;oT^^iSii&ji3i;ii^C6fr/c/iM:^'l4(7)rt 

(PDL) ;5S;lc#<7fe^^V^ofcPp^a;ei5foofCo 
- 1 3 -A(;i^i-J; 5 fj:iiLn>'y<^^m\^^tz-^y^^y=^^^yyt=f^^^^3 0 

^^c4ov^■r. mi tm2(Dnf^\i—'$' 9 a. 9h-^mmn.<D'^M\^i^n^mi 
(Dimnmf^tftmt&^i (is) tm2(Dmmytm^mi dt) sr^«gbfc 
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m 2 - 1 4 -A(Dm^m a i (DiiL^nmm^m^^ i (is) ^^ms u 
fcTEm^^<7)iiL^ <}>rEitm2(DiiLm^mm%m^^i (it) ^^«gb^ 

ajisssi (Is) tm2(DiiL^nmm^m^^i (it) ^^m-rsTM^s^s 

m 1 <^i4tB^H5^^^^^S5& 1 (Is) tm2 (DiimnwM^m^^ i ( 1 1 ) 
(Is) tm2(Dimu^m^m^^-i- (it) ^^igbfcTM{i«(o{4^s 

L;^)-u. mi<7){iz:t@^^i^^^jS5&i (Is) tm2(DiiLmmmytmt^^ 

1 (It) lC#^E-r5)1iJatff^fi^UV^4^;t. 02- 1 4-A<Di|#i4Jilad^b 

ioi!)^^xoi^mi<DiiL^ummt/tmi&^i (is) ^^«brcTEM^S)fe<7)^i 
^ «i>TEi^^2<^^tB^HJ^i^3t#isiJ&i (It) ^mm\^fcTEm^tft(Dim 

m^^l (Is) ^^2(D<4=fBlfB^ij^3t^^B?SSl (It) &^^UfcTM{^iS 

(Is) t^2(DiiLm^mmtftm^^i d t) p^cDTE^iis^tD^itiM a^t 

i^3t^^Sii§i (is) ^02<D^ffi§p^i^5t^iSE8Si (It) mi^m.mm^^ 
^^:Ltiz.xv)^ mi(DiiLnnmi^tftmi^^i (is) ^m2t^^M§p^^^ 

m^^l (It) r^lC-etW^ (TEm^<^^+H^^TMM3tO{4^=@^) ^ 

i^JLT{-^ 1 <^^i=t=alfP^i^)t^iS^ 1 (Is) (7);^t:mi<^^i^t- 
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^9 ax^Dm'r^:itizx<o. mi(Dim^m^^^mm^i (is) tm2<D 
im^mm^mm^i (it) m\mmm^^±^'^^^'^^^^^'^^o 

132-1 f^KDiiLH^nmm^mmmi d s) <D^^mi(omm 

feSo m2 0'fi:|=BgB^i^)fe^lSii§i (It) ^i;t)PW&$tb>:ev^:/t«). m2o{i+@ 

nmmytmm^i (it) 0te2«i^ ^xMa^^-t-^s-i 2-Bo4#tt 
Bsithn. m2-i 4-A\c^-rw\mei th t^Mnm—^^^^o 

1112-1 3tC^-rJ;5''cetJ^5l5(^1t^'^'fitB^>'^^'-*^^^''^> ^It^^^t- 

^(Dfcify. 1112-14-B i 5 i^um ^ fhfz.m i (?5{4+@ifp^^^^^s 
ni (Is) <7)TE^ts^c?){i+e ,f,TEi(ii^tti&a:d^e>i|^i4JiSc<^{a:si;i^^b 

-r2>o ^/c. m 1 <D{SrtBl^Pg?!i0!)t#i^)^ 1 (Is) (7)TM{SiS^(^{4*B *tmi 
^UT. ^Pl^$turcmi<^{i+B§P^i^5fe^iS8Sl (1 s) (C^JttSTEMIS 

$nncv^|l2(7)'f4^^^gligg^^^Si^§l (it) \z.^\if:bT^u^%<D\tm 4>-v^ 
bfc;6SoT. HK^-fitts^^^ig^fe^^ssi (Is) tw.2(D{m%mm'HM 

(It) ^^iSb/cTEii^^(7)^tLWC^^4+e *TEl<i^ <i)TE2<^^+B 
^A<f>T-E (</>TEl^ </>TE2'^^> i" ^ g] 2 - 1 4 - B 4" <^«l#tt«l C i 
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112-1 5-A(*. 3tll]iJ&i^St b-C<Df^^^-SI^^M«^^^PJ-t-S^BJ 
mX-^^o 1112-1 5-B{i. m2-l 5-A(DA-Am^XWWx^tlt:.M^ 

:i(Dm^m(Dyt^^mw:n. 112- 1 3-A\c^vfc^m^^^t^i tw> 

2 (T^-fi+Sl^^^^ 8 a , 8b^^b. ;0^O, 1212-1 5 -Blvl^bfcJ;5?'cgif 

ffi^^^w-r 5o HI 2 - 1 5 - B {zfjk-tmmmm-i. i^^mm^^ s a . s b 

/^4b\ tftm^^m^^^^5imi t^2(D^m^mm^m^^i (is. 1 
t) tmm^^i^xM^^tixis'o. 132-1 5— Biii:^i-=t 51-111 ^112 
cDiiLnummtftmm I (is. it)(D^tE'r^ytmm^m3sit^m^^ 

112-1 ^KDiiL^mm^^s ^x$,^mi(omm^-'$' 9 a ^ 

^mizidi-f?>mi<DiiLnnmm^mmi (is) im2cD'f4^^^^^#^s 
i^i (It) ^^mi\^itTE.®m^tTMmi^^<DmQ^m-rm^mx:h^o 

m2-i 6-Ai:)>hiy7!)-^xoK. ^m^^m (o^i9)t#«) c^m^tt 

TE 1 -TMl 

(H 2 - 1 6 - A(7)«|#'|4a b t Wi±m a ^ (DM) ^ H 2 C^^4+@gB^^^#l^i^ 

-1 6-A(D!^^mh twi^ma t(Dm) m2-i3i,zm-rm^(Dtft^m 
mm(Dm 1 (Dim^mutftrnm^ 1 a s) tf^2 (Di^L^nmmtftm^^ 1 ( 1 

TMi^ A0TE2-TM2 (H 2 - 1 4 - A 4^ <7)i|#tt«l b t a (D^) J: "9 ^ 
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mm&,u^tixm^^h<D(Dm\^\'^^^. 1112-1 6-A(^ii#'i4«Sa ^ bj&^b 
1112-1 6 -B{i. ^i(DiiLifQm^^^x-^^mi<Dmm\^-^i^mmv. 

^^i6]JS(^TMiiiS^(^^i+a <f> TMi b d (DiiLm^mt-r^o 

1112-1 6-BO (b) ;?)^b:b>0>SJ;5l-. M{c J: 9 ^ CSUl <^)^=t=i^H5 
1-TMi (1112-1 6-B(D^^md tcCDM) {i. 1112-1 3 1,Z7ri^i:h^m^(D 

^tt(DiiL^ k TMUi&yt(DiiLn(^m^m a * te i -TMI (m 2 - 1 4 - B (Dm& 

L/c^^oT.^l tm2<7){M^^^^#^S&rH^<^TE«^c7){itS^ A <i) ^ 
E m2-l 6 -B(D!l^^mc t a (Dm tTMm^yt(DiiLn^ A(f.TM (El 2 
- 1 6 - B (D«t#'|4im d ^ b (D^) t in 2 - 1 3 \C^-r'li^^(D^-^^m 

ti^ A(i>T-E (1212-14-B <Di|#ttili c ^ a com) t TMm^^<DiiLn^ A <i) 
TM (1112- 1 4-B<^#14^d ^ b(D^) t(Dm\^it^L,XX^^b^<ti:^o 

m.miff^<Di&m^m-=>tcm^m(Dm 2-15 \z7jk-rm^^'^^tftmM^(otit 
m^mw:<Dmi tf^2(Dim^mmtftmmi (is. it) ^^«s-rs^j5s 
^<Dmi tm2(Dii:mnmm^m^m^(OTEUt^^(oimmi £i<t>TK (las- 

|g[3t<?5{4+gM A TM (1112- 1 6-B(^i|#tt«&d b(^^) {*jev^'(fi<b^^So 
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19. 1212-1 5 1112-1 5— Bfvl^-rj; 9 Hi 

^H2(^'f4tiifRM^7t*is^i (Is. it) ti^^^-r^^m^^m^ Si t2, 
ttrte^^^isss 3 a . 3 bcoijiMf-ct «9^fe-rsm®j'f^36s^^$tL5 

3 (3 a. 3b) <Dmt^'ih^<^t\^x.K>^mtfxW^'m\^x\^^\^. mm 
is.it (D#^Ei-s^#?ss&ji 3 a 1 3 b (D^m^m-i-m—xmrn 
x\ ^(Dfci^, ^mm&(Dm^i^^^(D^Ui[:.^^&vxm'^^t^mmxh 

112-1 mmmmmcD^^^mmi^. 1112-1 -AiCTT^irytmmm^xh^ 

mm2 1 ^ 1 h^mm-r^mi<Di^^ytmi^^i de) ^112 

(D^im^m^^l (If) ^^b«fi)c$tL-CV^5„ H 1 (7)^i^3fe^^SS§ 1 (1 e) 

tm2(Dmu^m^^^i (if) -r^^ct?*,. mi<^is£t@gBgiM)fe^is 

SSl (Is) i:H2 0<35:tag|5gli^)t#^S»Sl (It) (c^tt^'ti^mi .i:ll2(7) 

mnmm^^ 8 a . 8 b 7!)m^ ^ nxis 19 > ^ 1 (DiiLnumm^m^^ 1 ( 1 
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^fc. m2-i mmmmm(D^^mmmiiii. m 2 - 1 - b i^^-tmmmf^^ 

^b-CV>;5o 02- 1 -B{i|l|2- 1 -A(7)A-A8ff®lll-efc^o m2 

- 1 - B ic^-r J: 5 tc. n 2 - 1 ^w^«^!i<7)^ii]ssa«{i. m 1 (DiiL^^m 

Uiftmm^l (Is) ICfn^oT^l (7^{4raM#^8 a ^Jf^^b. ^<Z)||1(^ 

KDiiL^ni^mtftm^^^ 1 (Is) (Dm:^i^(D}t^ti^iSMit\^x\^^^o 

±m<DXoKM^i-^^ti^x'o. m 1 (DiiLm^mm^mm^ 1 (is) o 
:ji®t)f^Bi<i:^2<D{4+B^^M^^^^SiJSi (It) (DmmmmB^tnm^i^ 

mtfrm(Dmitm dBi/d<f> i:ii2 (D-fi^gfsm^^ s b (Diimm^mi^M-r 5 

^2-1 ^lfe?l^fi8^«J(D^lE]|^^glc:43VN-c. m 1 2 (Oji^ifiM^^ 8 a . 

8bic«> HI tm2<^){i^@fis^^8 a. sh(Dm^^um-rh^t\z.^^ 
ii2-iiiii?i^^^fj«ii^_h(^j;5{-i«^$t^-c*3'9. 112- imMmmm(o 

<||2<D'fita|^S^^8 b-CfcSH2<D^flIl:-i5' 9 h\Z.-hmtiWi^\^. %2 

(dw^^-'^ ^'o\^^'o%2(om^n^m')mwi%\ (it) ^imct^^h 
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KX'o. mi(Dim^mmytm^^i (is) x*m±\^tiTEm^yttTMm 
i&^(Diim(Dmi&M ^<t>TEi-TMi imi4:(D (b) (Dmi^Bd t c(Dm 

s) (Di<Lmtf^2(DiiLmummytm^^i (it) (^^taco^ta^ a<i>te^t 

MMS?^}-*5tt5mi<^^4+a§l5^i^3fe^^S{JSi (Is) (DiiLmtm2(DiiLn^ 
^m^mi&^ 1 (It) w{4+@<^{i+ail A (i) TM ^ I- < "^'^ ^ ^ #;tfco 

b;0^b^<t;55f3. 1112-1 3 -A{;i^-t-J: 9 ?'.e^^^*<^^^^S>^:7^^ffiv^fc-^>^ 

1 (Is) xm^vfcT Em^tft t TMm&tft(Di±n(DiM^m £i (t> TBI -TMi^ 

^2(DiiLn^mmitm^^l (it) -e^^bfcTElilS^tTM«^<D{4 

n<Dmmm A<f.TE2-TM2^^i-<^«e^J^5(-iii <^ii2<D^i^t-^ 9 a. 9 

bt^«;^#^*&^*5i^^5 1212- 1 51-. l|li:0 2<D{it@ 

$|5^^^^^S&1 (Is. It) ^^«bfcTE|iigt^<^>f4+B (i)TEii: <i'TE2 

-r/«^:b^. ^ 1 8 a-trfc^HlcO^S^l::-^ 9 afcHrXnfJ: 

< H 2 (D-fi+BM^^ 8 b-efo5m2co^Mh — ^ 9 b {ct>m;^#^*^u. m2 

(Dnm\::-^ 9 h\zx^^2(DiiL^umm^m^^i (it) ^^d^-t^^^ 

tcj;^. ^ l(DiiL^%mmtftmm 1 (is) -e^^Ui^TEiiiS^fetTM^ 
^^CT^-fi^BcDiijKM A (i>TEi-TMi (02-16(7) (b) (Dai^^mdtc<Dm 

t^\^\^^m(DiiLm(Dm^M £i<i>rE2-TM2^^2(Diimnmi^ytmi&^i (it) 

ich^±^'^^:itKX^. TE iil^^ It s |g 1 (DiiLnU^mytrnf^^ 1 
(is) (^{i^ei:||2 0^*a$P^i^3fe^iSSSi (it) (D^m (Diiim^ £i <l> tb 



35 



^fYm^-^^umm^^^^^rit. m i o^m^ ^yy^t^2 (om^ ^^^^ (om^ 
}{XWi-"r:^'^f:L^^ ±M^(D^o\cw.\(omm^^mmm^\ (is) -^^^ 

1 (It) -CIS^ bfcT Eii^g3fe t TM{ijK3t(^i4=l=B<^^I^M A <^ TE 
2 _TM2 U < ^5 J: 5 {-^ 1 ^ H 2 (D^l^ t - ^ 9 a . 9 b \Z.nJ^m^^^ 
Z^tabh^ 1212-1 6-C(c^i-j: 5 ^1 ^02(D'fittBlf|i^J^^^^SS§l 
(Is. It) ^'g«g-r5TE{ijS^»'fitB «/)TEi^ </'TE2x *5j;tJ«TM{iJS 
%(D\im <^TMi^ <f>TM2^>SVN(;i^U</£'9. |gi i:^2(D'fi+@lH5^^^^ 

/i-o. ^ig«oM^#tt^jiifm-t-6fci^tc{i. 01 ^||2<^^4+i$l5^ife)t 

(<i>TE-TM='i>TEl-TMl=<i»TE2-TM2) '^C^J^^l-s -T^cC^^-t, 
^tl^tl<DitL^(DitL^^7!)^^\^< (A 0TE= A <<>TM= A *TE1-TE2= A 

*TMx-TM2) 'JfSJ^pi^. tm2(Di^Lnum^^^mmm(Dm 

mm^i)^^^< (Bi = B2) 7iCSJ:9lCBl ^lg2(D'f4tSPM^^8 a. 8 b 

^fzma:i.. m 1 (^■6itBfis^^{cj;s{a^Bii«(-^-rsii 1 (D^mmm^ 
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^^^t^mi(Dttm^^m<Dmtm2(D^m&^M<Dm:d^s.\^^^Mti:^^oK 

s ) (Dm:tf^(Dst^t) ^i&mit n 2 (Dit^mm^m s b wmui^(DmmKn 
^mm^^^n^^0.\^ti:\f^m^ti.. m2(D^^m^mtftm^^i d t) 

^•r> ^1 i!^2(50^^t-^(;i«;^#^*^unev>it^figl;i*5tt5lli tm2<Dm 

utitmm^^i^m-r^^myt(D^i^n^m 2-3 - Atc^-To in 2 - 3 - ai^. 
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HI 2 - 3 - B 1 ^ ^ 2 (Dmm^mm^^^M-r^Bm^(Diim(Dm^m 
-rsm^m-efc-So igi2-3-B4'. #'i4iia/ tb/ nmi tm2<Dmm 

122-3-3 ^1 t^2(Dg|^^^«^^iS-rS^#^<^^4ti<^iiiS 

bfc;ei5oT. ^2 - 1 ^Jfe?l^fil^J(^i: 5 t-. ^ 1 O-fitSlfP^^^^^^SS 1 ( 1 
s) (DlS®J/f^Bi<i;^2 0'fi£t@$|5^^^^«l (It) (7)m®J^^B2^fi 
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mmytm^^^^^-r^^myt<DiiLn<Dmmm <t> te2-tm2 c ^-^rs c: ^ 

^2<D^l^t-i?<DM^lcm;^#^5(^^bfc:^^<^€-{iffi^^i"mOTT'S)^o # 

A«i>TEi-TE2 (^ittt^ia/' ta^" o^) ti:iAmm%\z.^^-y 
^^itm2(DW^%mm.m^<r>m^^b.<i>-rMx-TM2 i^^'^h^- th^- (d 

m ^5^bV\ ilStT^i^J-^i+e^ A «TEl-TE2i: A 0TM1-TM2^^^^-^- 

(Ditmmmw:(Dms^^^^-r^ti^\^. 02-1 iz.^-rm2-immmmm(^ 

\^X. f^\(D%mW.^-\. (la) (^AltSffil 7d^bm-^)t^AltU Il3i:4 
(D^^i^jiSl (ic. Id) (7)^tt^*n<^WItikS8l 9. 2 Ot^hm^it^\^^ 
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mi] 



-101og(/7) 



(1) 



-T'fcSo '^C*?. P, + T>^imi<Otftm^^l (la) (DAM^SSl 7;0^bAtt 

m2] 



^n. (2) ^^T'.eSo 

Z) - -101og(/7) 

s§i (Id) (Dmm^2 o^^hmM^n^m-k^^-r. -m^. mimmmm 
,j }ii^xT(^ (3) 5s:-e^$ttSo 



r r -C. K 2 X 2 ^[6]tt^'a'^<^*g'^^^> A fin 1 ^ ^ 2 <Z)^^^ 

mi ^M2c»^i^)t^iSS&^<^^ita^ AO }i> i^Tco (4) ^-e^$tt5)o 



1^4] 




(3) 
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m^njtir^mitm2(D^nnmmytm^^i (is.it) (d^^-x^^^o 

Li = L2 = L^i-Si:. (4) ^i^&.r(D (5) ^tfi^o 

me] 

A^ = f(n^-n^,)L (5) 

(5) ^Ti^hi^-A^^XoKs ji+i^ A 0 ti^flSiSt^^^ (neffi-n^ff 

txTM. ne,,2TE> n,,,,Wi> ^H^'tbOT^^ ( 6 ) b ( 9 ) ^T'^^n 

So 

1^81 
1^9] 
[^10] 

^ZX. a,TE> aiTM^ «2TE. a.W^^^'^^l^^ScT^'fitgll^ 

mBmmm<Dm.m^^. yns^ VlTM^ V2TE^ y arMf^^^^^'^^i «^^2o 
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^^efflTEO^ ^^offlTMOx 
"ef f 2TE0^ H « , f 2 tmo ^-"^ ^ ^^-^ ^ "^^^^'-^^ it 5 ^ 1 2 0)^^ 

-?fil> AnoTE~^efflTEO ^eff2TE0> ^ ^ OTM^ ^ e f f 1 TMO ^ e f f 2 TMO 

6.nrMT^mv\^^^mmiffmm Ani-^. ce) jbm o) ^^hs ^t<d (lo). 
(11) ^xm^ti^o 
mil] 

An « Awre = n^re - n^j^ = ao^AT, - a^^^j + An^ = Ym^t " KireWj + ^Wore (10) 
1^1 2] 

(10) ^^^Pj. iJ;lT<^ (12) ;6S#?5;Jx5„ 
1^1 3] 



Ar, 



. Q^ireAr, -An + An^ (12) 



(12) (11) ^iC^f^^AUT. ATi^^J6S^. i^XTc^ (13) m^. 

1^1 4 1 

- ^""^ ~^are^~°^MM^<>^ Q^2reAitoTO^ (13) 



$6>IC, Anti (1) (4) ^t^h. ^Xf(D (14) ^T'^-^So 

ll^l 5] 
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10 



10 



Ak{1'k) 



(14) 



_b|B (14) (12) RXJi (1 3) Sltil-f-^Ab. ATi:S.t/ AT2^^J6 

-5^. i^AT<^) (15). (16) ^T!)mhn^o 

mi 6] 



AT, 



a. 



2TE 



10"'0 



a.„Ar,.An^--cos-^^^^ 



(1 5) 



[^1 71 



Ar.- 



(1 6) 



±iB (15) Rxj^ (16) mi tm2(D^nmM^^m^miL<Dm 

(DU&^^ alTE^ aiTM> a2TE^ aaxM^-^^- iei^S^ceMS-b#4 A T i 

^fc. mi tm2<Dmm^—^^<Dmt)mf^A mi tm2(Dmm 
\i—^^w^^ti?>mtj) w,. Wgf^i. wr(D (17) (18) ^-e^^n 

1^181 
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[^1 9] 



A 

— cos 



-1 

i 



D 



4k{1-k) 



(Kiie-^tm " y\m Ym ) 



(18) 



(17) b (18) ^t^^b^t^^X^oK. mf3W^(Dfj:\^^m\^-i^\'y^mi 

tftKioiif ^mmmifrmmi a n ote^ a n oTM-s.tj?ii i tm2(DiiLnmm^&tx-^ 
m^m^<Dmi tm2(Dimnmmytmm^(D^mmi^m<Dmi[:m v xte> yi 

1 tm2(DiiL^nmm^m^m^<D^mm.m^:isi,-f:s>^mmtffmm AnoTE^ 

AnoTM^x mi i:m2.7)^*Bs^fiE^®-efc601 <bm20^Jl^t-^'^(D 

«;^w?^*{vi*i-r sm 1 i n 2 (r>m^mm^^m^m±(Dm i tm2 (DiiL^n 
mfi^ytm^^(Dmmmtif^<Dmtm yite^ yxtmx vztes v2tm^-^^. ^^^^ 

5). (16) ^^fcfi (17). (18) ^^m&-t^^^t^:mti^^ti^*tim 
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1 t^2(Dii:nm^^^i^mf^-r^:iti^^^ . TKm^ytRUTMm^tfuzi 

*i-UT#^LV>^ffiffliff^^ An = AnTE=AnT-M> 'f'ti:t>^. (4) 

o^^ic, 112- immjfmM(Dytm^mmx'h^-^y^^y=^>y=F^f^m.^ 
m-t^wi.mmxh^o ^j:^. m2-2nm2-i-A(DA-Am^mx^i.x 
^■r. ia2-2-A{c;^-r^^y ='>'Sts7_h^c:j;c2^^JP7K:^i^?±i^^ (fhd 

fe) ^m^^X^m^:^^^*^^^^^^4 0 nm(DT^i!7 9^y Vm2 (2 a) 
5/Kji2 (2 a) (^^ttJ;«9 0. 8 %i«5< ^ie-S J; 5 ^T® 1 f^lG e Oailr^ 

T 1 (Dtftm^lE]^ 3 0 m2- 1 -AKTjk-r^olC^ ^^m^2 1 a tyt'i^ 

^^2 ih t. :Ltih(D^^i^^2 1 a tyt'^^^2 1 b ^mu-t^mi tm 
2<Dmmtftm^^i de. if) f)^K\^^cm^\^\^^M^itZLm^^tixi6v. m 

1 tm2(D^m.^mi^^l (le. 1 f) n^tl^tl^^:^[^K-S:^ 5mm<D 

m.mu. -r^£^^. itLn^^mt/tm^mi (is. it) stwu-cvnSo 

*fc. mi ^;ll2<7)g|i^)fe^iSiiSl (le. If) OiiLjg&SBT'feSmi 

2(Di^mnmmytm^^^i (Is. It) f*2 5 0 /imraPis-cs:v^^cafels:$^^ 

-CV^So ^btc. ^5>ll^:^2 1 a ^^jg'^:^2 1 h<Df^^^m n 1 . 5 

5 um(DytKMVX 5 0%(C/^S i 5 l-^^bfCo HI 2 - 2 2 - 1 - AW 

A-A^ffi^cJ;s^K'f®-e^^:^^'Cv^5(Dr^ 1 «mi ^ m 2 <D^i=ll$|Sg^ 
i^^#iSS&i (Is. It) (7)^|lf®;65^$n-Cv^-5o 
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;^-7fe^fflV^T. ^1 ^^2<D{M^^^^^^SSl (Is. It) (^^tL^ 
tL(C^J^^-r;5^*^S&ii3(D_h®lCN iMcD^mt-i5^ 9 a. 9 b ^^(tfCo 
C<D||1 ^|g2(7)^J^t— ^ 9 a , 9b(i:ft$5mm, itiglO/xm, Mff 0 . 
5 Atm(^JF^MK$tLT*5(9. Hi ^ m 2 omSIiS^^ 8 a. 8 b^^bTV^5o 
^c^*3. N iM^^jg^^SSJiSO^ffi^rco^^'tt^l^Ji^iir^S^ci!!). N i ^(DT 
^tcMffO. 1 nm(DT im^mj^l^fCo ia2-2-D(ill|2- 1 -ACDA- 

mi im2(D{itB|^M^^8 a. 8 b ^Ml tH20^i+@si^#^8 a. 8 

hm^^iiL(Dmi tm2(DiiLn^mmttm^^i (is. it) ^cJ;l9^;^^^* 
timi tm2<Di^Lni^y^^mm.vx\^^^„ 

otic. Jiismi ^m2<D^Mt:-^ 9 a. 9 b (Df^S^^fei: l^^(7);^?feT* 

T i/N i/'Aucz^ag^i^b^s^w-fflgajii (m^-fr-r) ^m^i^tio 

o^'lC. El2-2-ES.TJ«|gl2- 1 -A. E12- 1 -B(C^-r«t 5l-> Hi 

itL^^t?mm(Ditmu^m 3 ;6sh 1 (DiiLnummytmrnm 1 (is) i: 

(3 a) (Di|>i{i4 5 /im^/.e^J; 5{CUfCo H 2 

^^^t^tftmf&^m 3 (3 b) (7)i|iS{ilmni,i:;^^5J:5l-bf=i„ 

H2- i|lifeJi^S^?i|<z)^|pIj^^e^ b-c<D-7 5/yN:yn::/ij^^^#ti-M^nrig 
i^^tlJi. ^±(DXoimm^in^o otic. ;i<7) J; 5 LT$Sljlt$tLfcH i 

^lfe?i^fli^J<D•^5^^^:yzn^^^?'^^^t^-M3tRr^^^^^-ov^■r. tftmmm(DM 
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I 



l(D^m&^l (la) (Z)At+if8l Td^fjAMb. ^4(D3t#^SSSl (Id) 
(D tUMii^ 2 0 b Wit $ tt/c^aS^c^ff AtR^D T E ^ TMiSiS3t<7) 

mAm^ityf7T^^<t(Dmmm^^^^x^tL^'tio. 9 8dB. o. 95 

»^c>^ (PDL) ^3jtJ6fco ^(D'i^m^m2-4\ci^k^r, m2-4-Aam 
ytiz^^nAm^com (pdd ^^-to iii2-4-B{iii2(D{4^Bv- 
Am^<Dm (PDL) ^^-To 
1112 -4 -A. iii2-4-B{;i*5v>-c. m\^mamBM^tt(Dm.t}^^m 

#A«^^^Ux #i4ji&cfim;^#^^*(-*j-t-STE{i^S^^TMii 

iS^(^*fAti^(^ll (PDL) 5::^LTV>5„ 

HI 2 -4 -A. |ll2-4-B5i»^e>t5d^§ i ^1 <D{it@v'^^<Dm 

ib:mi (Di^LW^&^mcmtim'f^i^rcm^ tm2 (DiiLnmm^m^M:ijWi^ 
bfcm-a- 1 x\ m v\^^mtiw^Si\^M\^xT E«3t t TMm^^<onAm^ 
tTBm^^tTMm^^(^nAm^(om (pdd ^^s.\^^c:k^<mj:^o 

7jj:oT*3^. ^mi^^mm^^5%:mm.i.xhmi(DiiL^^yy^tvxmkx 

^ffl-e# ?) {5 if p D L SriSi^-et^ Tv>jfcv\ 
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bfcm^. ufdits v-^ ^ <D\imnmmim^m^^n^mm 
^-f^^fh^^(D^'^msith<Dm) ^ (14) t>h^mti^^m.\z.-$d\-y^ 

^lll2-5-B{^^i-o ti:^. 2x2:^\^\m^m-^^^^^i^^t^t^^^ 

(Df^^^m K w\-mm.±Ki¥mvft2X2:^m\^'^^-^^^yt^^^t 

0 2- 5 - A{i|| 1 (Dmsiyy^<Dm 1 <7){iC+@iaS#^(-3*3i(;iil;^#^*&b 

An^i^i-o *fc, m2-5-Bnm2(Dim'^y^<^m2(DitLmmm^mz 

132 -5 -A. |2!2-5-B^^*3V^T. a T E{iiS^(^^fifi®ff^ 

^ A n i^-teill b TMM^t-^^iffiaff A n ^^-To El 2 - 5 - 

Atm2-5-Bt-h. mtim'i^&^^nir^mi tm2(Dim^yy^(^mi t 
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mi 



TlTE 


y iTM 


y 2TE 


y 2TM 


7.777X10-^ 


8.227X10-^ 


3.281X10"^ 


3.615X10-' 



a±(Dm^^^^7!)^h. ^ (17). (18) 0^>h2 0 dB^-C(Dtftmm 

(Dt5Hrt-e(D. TEmmyttTMm^tftcD^\^^^n^t/tmmmt^£^mi tm 

2 (0{it@S^S^^-^C7)m;^#^*^»^3i^i^^^'1^^^ia 2-6 tC^^o El 2 - 6jf . 

]iX±.<DX0\Z.. ^(17). (18) J;0*i?)fc:J^m (1112-6) ^^Wr^ 
TMZ.^ 5. 10. 15. 2 0 eiB(Dn^%Wmm.tf£hi:0\Z.mitm2(D 

titftUMMt P D L (D^^^^m 2 iC^f „ 



^2 





m 1 (Dm^ 


m 2 (T^m.^'y 


TE 


TM MlS^t 


PDL 












(dB) 


(dB) 






(dB) 


(dB) 




5.0 


150.4 


201.5 


5.00 


5.02 


-0.02 


10.0 


231.5 


310.9 


9.93 


10.03 


-0.10 


15.0 


273.6 


367.8 


14.97 


15.05 


-0.08 


20.0 


296.8 


399.0 


19.95 


20.07 


-0.12 



m2(D^^M^mKmVtc(D■3!>m2-7X':h^o m2-7^. ^tt^af^TE 
tt^l c {it9:^^^^^» P D L <7)M#.^^ UTV^5o 
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^Vtimh. PDLfi-0. 1 2 dB t^nK^b^<^^htlX\i^?>o &^±(Dm 

otic, ^mmi^'^hio^m 2 - 2mMMmm{^-^^^xm.m-r m2-2M 
mmWim^m2-8-Atm2-8-B{z^-ra iii2-8-Bf*. 1112-8- 

A(Dyt\Bi^mm.X- ^^-^yy^yau ^i$^^#ffM^ A - A^t^lf ffi<^ 

m 2 - 2 n 2 - 1 mmnmmcDm^t mtmmx-h ^ . 
%2-2 •mmmm(r^mmm 1 'mmm'&A(omi^}iWkfii^^\t. n 2 a^m^ 

U^m^^'&C^ 1 (It) (Cfp^ofcH 2 <D^i*ai^SE#S 8 b <DM{B!l(C^i)t#iS 

SSI^*g|5 5^?1^^bTi^:;^i^*k^^^L. m i <^^2:+i^^^^^iSl^ i (is) 

^Sr-^tf ^^iSSSJi 3 (3a) (D*! ^ H 2 1 (It) 

tf3t^iSS&M3 (3 b) (DiH^^^iS'tS^ UTV^Sr ^T'foSo 3fe^^SS§Ji3 
(3 a) (7)i|iSLifi3 0 ^fe^^Si^Jl 3 (3 b) (DiHL 1 0 0 m m 

i:b-cv>§. ^<Dm<7)fll^«. 112- i^JfeJl^S^^y-blnlt-efcO. isiit 
^fetm 2-1 ^MJi^^^^iJ^ i^«-efcSo 

10. 15. 2 0 dB<D^^^|^^»<b/.C§J:5(-mi<7)mS^>-7^t||2c^ 
t P D L (Djg^^^ 3 tCl^i-„ 
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^ X 11L. TP y 




TE Mifi^ 


TM iHfe3fe 


PDL 












(dB) 


(dB) 




«t*&a(mW) 


(dB) 


(dB) 




5.0 


42.3 


12.7 


4.95 


5.02 


-0.07 


10.0 


70.6 


35.0 


10.03 


10.00 


0.03 


15.0 


85.3 


46.6 


15.01 


15.05 


-0.04 


20.0 


93.3 


52.9 


19.95 


20.07 


-0.12 



V^So ^2-2^^fe?^^^^?■!I^;l*3V^-C{i. mi i:^2(D{4^iX7^M;^0 

aiiSSS^ 3 (3b) mt^m 2-1 (^>lllfe?l^^^«J(^*i-J^:-rSi|'I J: ^ 

i!i?l^^#!l^lll2-9-Ai!|112-9-B{'^-ro lll2-9-B{t. )fe[aIS&^S 
m 2 - 3 *m?f$S15iJCD«^;iiS|| 2-1 IISS?f$S^!]<7)tM t S .-^fi. m 1 » 

2 X 2:^[6H4^'g'§|-efc6)fe5>il^:^2 1 a ir^^'a-^2 1 b <lr^il^ 
>k:65 1 ^ 1 <D 2 X 2 -x'yV^^— K^^f+^^SS& (MM I : Mu 1 t i -M o d 
e Interference) <D^5^|I^^2 1 a ^^^-8*^2 1 b<7)«^i: 
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(i. 2 X 2^lR)^4^'^^^clt'<T:»•ll^Jt<z)S^ft^fic#^4/^$v^^(D^lJ^^^i-5o 

-1 o-¥\z.m2-^m:mBmm(Dm^^:rMm^^-ro m2-i o-A-b>h 
m2-i 0-iE.-^-x(DiLn\t.m2-immwMm(Dm2-2-A-t)^hm2-2 

-E*T'(DXm^P1t-efe'9. 1212-1 0-At^hm2-l 0-E^-e(DX@ 

m 2 - 1 0 - E X%m^^M^^^U 5 b/d^. 1112-lO-F -Cfi^t 

tH]if§^«-e -7 5/ :y ^ y^#ff pT'M^:§§^f^®l b /c ^ :y 37^^ K O 

H7K^?^}-Sb. KOHcDv^y =^>-stst->pj"rs^:^tt^5/^^^^^'JfflbT 
i/y =i:/S;K^^5'^^^^b-C. ^^iSS§®l^*§B5 0T^<Dilii5 0 /xmJ; t) 
2 0 juniitiSJ[S-efc'5 7 0 AimitiS^ IOmhi^^. 5 mmft ^ (^ra^?1^5t«t<^[y] 
gB4^?F^J?!obfCo 

iiJL±(7)j: 5^cf^^bfc-7^y^^^^^>^^5^^Pt^M3te^^M^^^-•ov^-C. ^2 
)t^tL^'tt(^)fel^«^a'J^bfc„ 5. 10. 15. 2 0 d B (DbS:^^M:S* 



^4 





f^ 1 Ofiffi 


W, 2 <z)<a:ffi-> 


TE 


TM 


PDL 












(dB) 


(dB) 






(dB) 


(dB) 




5.0 


75.20 


100.75 


4.99 


5.02 


-0.03 


10.0 


115.75 


155.45 


9.95 


10.05 


-0.10 


15.0 


136.80 


183.90 


15.00 


14.98 


0.02 


20.0 


148.40 


199.50 


20.04 


19.88 


0.16 



m4.t^h tPTii-S J: 5 fc. 2 0 d B ^ v^ 9 f^^WMm^H^ bfcil^ P D 
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Lfio. 1 6 d B ^^s^;l/^$v^'(ii:^^:^lI;tp>tLT*3•9. ^u^A(DU&^Wit 

(c8ff®5g?i^^<^iHiifB4 ^t^ttfcr tKx^^ m2-2 mmmmm(Dmti^ms. 
i^m 2-1 mMi^Mm(Dmtim^^M(Dm i o e>^^Tv^So 

Ml^^Mm^m2- 1 1 -A^|212- 1 1-B^|1|2-1 1 -ClC^-To 121 2- 
2-1 1 -A(^A-A^ilfffi(^8'fcS0-efcSo ^fc. 122-1 1-C{i. ^0 

i^§^«-cfc5^^;/^^:y^>'^^^#f^-M3fe■sT^^^^^■efe'5la2 - 1 1 -a<z>b 

2-4 mmmmm(Dm^7()^m 2-2 m^fc^ /^f*. n 2 - 2 

mmmmm t 1 (Di^mmm^^ s a (7)*i-i^-r 5 n 2 (Dmmtftm^^ 1 
(If) 1 (D^i+Biis^^ 8 at m-mm.x^^^ x—t\.x(Dmi(D^ 

^ — fi^SH^m^©: 8 a ' ;dS?i^^$tb. ;;&^o01 (7)>$^^— feffiS«S#^8 a ' <7) 
■fettlfiS^^ 8 a'.!; P^RI^^ UT^Jg-^^ 2 1b {|iJ}^B:^iJ^^$n-C*5 19 , 

■^ti. m2<DiiLnmm^^sh tn\^-r^mi(Dmm^m^^i (le) (cm 
2oii+@ii^^^8 b tm—m^xi^^y^~t i.x(Dm2cor^—^tLnmm 

#^8b' ;{)>?F$^$n. 75^o||2<Di5^'^-miffS#^8 b ' (DmiJtC(im2 

^tixidio. f^i<DiiLimmm^^8 anm2(Dy^-itLmmm^^sh' tm 
m^:fcvxyt^m^2 1 amiizmmmm.^nx\^^^^txh^o 

^2-4 mmmmmcomi^-A^^ 2 mMmmm(Dm^t^f£?>^€<DM 
fi. ^2-4 mmmmm<Dtft^mm 21 at tftm-^^ 2 1 b «^ 2 - 2 mmm 

bic, m2-4mMmmm(D^^m^2 1 a<z)Ait{iy(c^i^$tuTv^53fe9fis 

iJ§{*^2-2^Ji£?i^^^?iJ<7)mi<Z)3t^i^l^l (la) irll2<7)^^^^SSl (1 
b) (D2:*d>e3AM3t^jSSSl da' ) (7)l2|s:^L. I^itl-H 2 - 4 ^Jffi?l^ 
^^?lJ<D^5S'g>^2 1 b(DtHI^{|lJ{C^^$tLTV^S^^^K;^{*m2- 2«?f^«g 
«^!l(Z)^3<7)3t^iSS&l (Ic) t^4(D^mi&^l (Id) c^)2;2^^>ejWlt^ 
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n 2 - 4 ^jfe?i^^^Ri(D«fifefii^JL-t<^ 112-2 mMJimm t mm 

\z.mi<Dii:^^>y^<^Mi(D&:nmmmm^^i (is) ^^t^ytm^^ms 

(3a) <7)i|iifi 3 0 /z m-C'fc "9.^2 (7)'fi+ai/:7 C0|^ 2 .T^-fMlFB^M^iSi^ 
1 (It) ^-^tf ^#jSli&S 3 (3 b) (DipSfil 0 0 /imX'fc^o 

^2-4 ^jg?f^figM(^^it^?fefim 2-2 mmmmm t mmx^^ . ;i ^ -e 

SSl da' ) (DAMiQi7' j:«9m-i-^^AI*U ffilt^^iSiSSi Uc' ) 
^Ufco 5. 10. 15, 2 0 dB(D^^)t^^^*^:>'.e^J:5t-lli<^^a:=t=S^:^ 

iz.m^ § ^^yt3t^^^* ^ p d l (D^^^m 5 {c;^i-o 



*5 





m 1 c^^a+a V/ 


m 2 (Di^imi^ 


TE m^i&yt 


TM Mi^yt 


PDL 












(dB) 


(dB) 






(dB) 


(dB) 




5,0 


35.9 


20.00 


5.01 


4.96 


0.05 


10.0 


60.00 


33.40 


10.02 


9.97 


0.05 


15.0 


72.50 


40.30 


14.98 


15.06 


-0,08 


20.0 


79.30 


44.10 


19.94 


20.05 


-0.11 
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y ^ -{MiiM^s 8 b ' n^n^tim 1 (Diimm^^^ s a ^ m 2 (oiiL^m 

m 2 cD{4tim#^ 8 b {:i*j-f^-r6{iSl-@a^^tb7^«e < <b J: < . H 2 (D^i;j:a 
8b^||2<7)i5^'^ -'fi+Bl^M^^ 8b' S V > «0 1 (Z)^4ffililE#^ 
8 a{iM|p]i-5{iftm^^tt?fc< J;V\ 

ijJiitJfcB.^ Lfc^ 2-1 iiJfeM«i«^J7i»sil 2-4 ^^s?^^s^«J^;l*5v^■rf^> m i 

o^lc, :2^|gP^{c:#t>:5M2- 5^W0^^>ltcoVNTtji0^-r5o ^2-5^ 

m2 - S^M^fil^iJ^lll 2 - 1 2-Khm2- \ 2-Bt[ll2-l 2-C{C 
^§|-efe5lll2- 1 2-A<DA-A^^®(Dilf®ll]-e$>So ^fc. 1212-12 

- c }i . ^mss^s-e s -V 5/ >-y^#ti-M^"5T^i^^^-efc 5 m 2 - 

1 2-A(OB-B^if®(^K^BBl"efc5o 

n 2 - 5 'mmm*^\<n>m^ii^% 2-4 ^»^«?"ii<^«fife t ^^.e ^ m ^ 

||2(?5'(]i!:j|=BiSM#^8 a , 8 bT*fcS^Mt — iJ' 9 a . 9 b ^^M^l-^^i-^ 
*&®gail (i^Tffifii^V^5) 4 4^^^iSS§li±{-M^U. Ill^rm2(^»l^ 

t -i? 9 a . 9 b 2 1a ilijte:^^ $ fhtz.nm 4 4 1 

(i^T«Mi:VN5) 5 0 <b^^-rsiS^4 4 a (;ib-r*5i9. I^l^tclgi 

^m2<D»Mt: — iJ' 9 a. 9 b(D^^'g':^2 1 b ffl.ijlcg^^$tl.fcmi^4 4 {i« 
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m2(Dmm\^—^ 9 b<7)^^-^^2 1 hm<Dmu4 4<Dm^ma^mmi&w.4 

9 :i i: (c:ov>-c<^^^'fb<^^tt^SrtTo/co 



(17). (18) (14) itSrf^A-rSi:. *nWWT<Z3 (19), (2 0) ^ 

1^2 0] 

[^2 1] 

^^._ (rw-r2J^-r2nw^+r27AM (20) 

^2-5 mjfe?l^ffi«aj(^«^<^^^. ^ 1 ^ ^ 2 (^{i+@^fB^i^^^^8& 1 ( 1 
s. 1 t) m(D^mim^^oT^t AoTM^5f5t^i^''='^'te^^-C% (19). (2 
0) ^fi. ^tL^HTIE*^ (2 1). (2 2) ^X'ifi^-e^^o 
1^2 2] 

Ttte 

m23] 

jjr^ {/TIM-rzJ^ (22) 

±15 (2 1). (2 2) ^;6>bW2^Wi(7)itW2/'Wi^*ie)S^. TIE ( 
2 3) ^36S:ftbn5„ 
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[^24] 

^ _ yvm {yn^7iM~ym/2i^ (2 3) 

||2(O^Mt— ^9 b<Di|iI^||l (^^J^t—^ 9 a(^i|iIJ:i9;ic#< (x£ 

®4 4(7)3^ tt'tp-C^ d*o, m2(DiiLm^mmmt&^l (It) 
x.J^fV^J;5t-^2<D^ar^ila5^i^#i^l^i (1 t) (D^'^^^2 1 bmy(7)«;^^ 

2<^#)^t— 9 b(7)ig*rLjitR2 t^a^iSfci:4 ecD^girtjjlr (DfPR2+ r 1 

iS^ 4 6 fm+e ^> ^ (^^M t - <h in D J: 5 t-f^M ^ ti-C V ^ S o 

-^5^9 3. 9 b(C*P^SII;^Wi. W2(i^tbWi£^T<^ (2 4). (2 5) ^ 
<h7^£^o Ui^l ^^2<?)^l^t-i5'9 a, 9 b^i5^n5tt?5lT-fc§„ 

llgc2 5] 

F^=/^=| (24) 
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m26] 



(2 5) 



±tS (2 4). (2 5) ^jf)^hVJ2tW,(DitW^yW,^^}^^t^ 
(2 6) ^Timhtl^o 
m2 7] 



(26) 



[^2 8] 



^=Q556 



(27) 



m29] 

i?, = 0.556 X i?, (2 8) 



±|B (2 8) xt^^c^S J; ^2cD^JIIt-^ 9 b(Dl|li^||l<D^Mt- 

^ 9 a OOitig 1 0 /i mCO 1 /O. 5 5 6^(D17. 9 9 /i m^rl^^bfCo ^fc. 
»l^ig:^4 6(DiS^7C^itr ^c:oV^T^i^ HK^^^I^t— ^5? 9 a<Di£i5tffiRi<^ (1 
-0. 5 5 6) =0. 4 4 4i&(Dmfimtti:^XoK-r^fc^> ^Mig^7L4 6 

— ^9a(DS$5mm (SOOO/im) (^0. A A Ai^CD 2 2 2 0 nva.tWt'^ 
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tim^vm4mmj^mm(Dm^:if^tmm(DW\^:^mx'. 5. lo. is. 2 



me 



(dB) 


m 1 

t^m 2 (ommt- 






PDL 
(dB) 


5 


71.90 


4.97 


5.02 


-0.05 


1 0 


120.00 


9.94 


10.04 


■0.10 


1 5 


144.90 


14.95 


15.10 


-0.15 


2 0 


158.60 


19.86 


20.12 


-0.26 



m^n^f^ ^(^Mti o V ^-c (in 2-4 mmmmm }c v ^ x * j*?) fcjii: ^ ^ v ^T 

fli^ijcDHi (D^Mt-^--(Dm;^«*(^2{§»i: m2-4mmmmm<D 
1 <7:>Pii^ t - ^ H 2 cD^M t - ^ --<^«;^#^^p*^^^ 2-5 mmmmm(D 

_hiB« 6 (Dm^ki)^ H 2 - 5 (c*5 V ^T t> m 2 - 4 mmMmm t 
ig 1 (Dfsm^yy ^ tm2 (D^^ ^yy^ \z.^-(DnM\^xn.t^'^m^'^ 0 nmm 
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va(DBm%<7)TEm^^tTMm^tft^f^l(0^m^^l (la) (^AM^Sl 

1*11 



«7 









% 2 0>^mmkis^^<nm»fi 








(mW) 


16 2 
<o in 

(mW) 


(dB) 


TM <8& 

)t (0 » 

(dB) 


PDL 
(dB) 


TE mwi 

(dB) 


(dB) 


(dB) 


(dB) 


PDL 
(dB) 


TE 

%<y> m 

(dB) 


TM U 

(dB) 


«^ 


0 


0 


31.14 


31.01 


0-13 


30.16 


30.06 


0.91 


0.93 


-0.02 


•34.11 


•34.28 




100.36 


58.47 


0.98 


0.96 


0.03 






35.02 


36.21 


-0.19 
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/c^[H]i^&i^«^vl*5v^-c. mmmi tm2(Dmmm^^(DiiLmmi^^tr^fz.^ 
(DiiLmmmmim-r^mi (Dmmtftmmm(Dmmmm(Dmitmt^2 (ommit 
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^mi tm2(D!t^timikm^t vtcm^t^^^tk^x^. mi(Dm'^t/tm& 
^(Dmmiffm tm2 (Dmmtftm^^(DmmifTm t s j; 5 i^m^-r 

T^mi tm2(D!t^t}mik^^i^m^^ti^:Ltn^j:<. mi tm2(Dmmm 
mmm^m^m 1 tm2 (D^nmm^^(Dm^^^(D^mm^i^H^^tix\,^ 

?>mti^^hiz.mijn (#^) ^"^^mi tm2<D!;t>:fjH-^^^tvxhX\^\ 

^hK^ :^mm(D^m^mm:\^^^^x. mi tm2<D}tt)mw(.^^ii. mi 

mmyt^^^ tmm^^ vf^mmmtd.mmytm^^(D-S:^:}j\^Kr^-^x^m 
^^m^^7^^h&^^m^\^^^-^x^.^^tixytm^^m^^ut^v. t^it 
m^^^m^^^n ^ Mas $ V ^ 5 mmm 1 tm2 (omm^m^^^^ts^m 1 (d 
^m^^m(Dmtm2<D^m^^m(Dmt^:s.\^^cmti:^^o ii^^mj^i^tcm^t 
•r^^Ltic^'o. mi<Dmm^m^^<Dmmiffmtm2<Dmm^m^^(Dmm 
mmt7!)^K\/^i^m^^^^^i^M^-t^^t7!>^x'^. Bm^(DTKmi&tfttTM 

^ x^.^ $ tixtftm^^mm^^ tm,v. mt/tm^^m m^n t&^tix\^^ 
s Biiiaii itm2 (ommytmi&^^^t^m 1 (Dt/tmmm(Dm tm2 (D^m^ 
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mnhthx^'o. nfmytm^^mm^nt&^nx\^^^wmmi tm2(Dm 
2(Dmm^mi^^<Dmmmmt:A^K\^^'^mts:^:zttfj:<o^ mm^(DTEm^ 

^^wmm^fix\^>^m^t-r^:L ^ (ii J; 19 > mi (Dmm%mw.^(o^mm 
mtm2 (Dmmtftm^^<Dmmiffm ^ ;dssv ^ (cm^c^ s ^ ^ ^.c «9 . mmtft<D t 

^hK. 5^^pj(D^iHiss^fiic4ov^-r. m 2 (Dmmtftmmmaim 1 (DiiL^ 
m^^^tm—mm(Di^^~t i.x(Dmi(DyK-iiLmmm^^^mf^^tix 

:ij\^Kr^-^xtftm^^m^^^^^tifcytm^^m^^^ntm~mm(D^m^^ 

$ti.T*5«9. m2(D^iLnmm^^iimi(D^^-i^Lnmm^^tmm^if^\^x 
mm^thxis 'o. mi (Dmmytm^ma-im 2 (DitLnmm^mtm-mm(7)^ 
^—t vx(Dm2(D^^^—iiLnmM^^^mf^^nx:$^^^ j6^oii2<Djiffip 
t mm^if \^fcmmi>m 2 (DiiLnm^^^(D^^:ti^izr^^xytmf&m 

-m^wm^wmm.m±^^t^mm(D%mw.^m\^M^^f\^x:i^ t) . mi<^&. 
^Wi^^mt.m2(D^%-m^^m^mtf^m^^\^xmm-^fy^x\^^^m^t 
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mmM\-t-'^mtnMM.\^mmm^f\^x^ <o. mi (o'i^mnmtm i (^mm 
\i—^(D^n^ti(Dii&mw.(Dm h%2 co^mifi/^ t%2 (Dmm ^—-^ (d^m^ 

ti'^mi-^fcbb(Dmi tm2(D'i^mmm^^mm^tix^'o . t%mi tm2(Dt^ 
mMm\'t-^m%nMM\^mmm^f\^x^ mi m^numtm 2 coi^a 

n^^—^ himji^(r>^in^in(DWam(o^tm2 (o^^mMMtm2 cD^mt 

;*:^B^<?53felEl8S^Stc*5V^T. -^^^n^ ai^iS^^fe^^fHHS&^^-t- 
SW^icJzttf^. •7^y^^yziui^^%=^m%{m^(D\tmu-fi^mi tm2(D^myt 
tfi:^(DX\ :L(Dmi tm2 (Dmmytm^m^Mf^ vtc^ti^thm 1 1 
m2(DiiLm^^m^x'o . mi tm2(Dmm^m^^^^^ir^^m%(DiiL 

x^^w^mu^mm^x^^o 

m-r^Bmit7!)^m 1 (ommytm^^^^m ui^^ot Ei@g[)t<^^+@ irn 2 (d 
mmtftrnm^^^m-r 6 ^mt/tam 2 (Dmrntftm^^^ u <7) t e {sis 
tft(DiiLimm(DitLn^tmi (Dmm^m^m^mm-r^mmm^m 1 (Dmuytm 
m^^mm vtim(DTMm&^<DiiLm tm2 (D^mitmi^^t^^^-r^mmtft 
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^fl'fS^'^^ffl (What is claimed is:) 

?f^^(oaa^;os^it btL-c*D 19 . SuiEv' y =i :^&m(^m^^^ y :n ( i o o ) 

mtii^V=^>'M^R^m^MVX^m^ti:^y])=^:y (lOO) ^a^S^^L. ttl 
|EDfl^<^JlSffiHv^y ='>'S+«ffil->Pf bTB&W^c^v^y (10 0) ISfaffi 

T^^cDmuamnhfixnidV) , HuiEi^y ^^-s^gt^^sjisvy =3^ (111) 
tdisi/y =':/StR^®{c>pj-bTiii&sii:/ce->^y (1 10) ^^ffiarj^^b. to 

IBtM]§P<^ilEffitti^y ='^S*5*ffi(v:>fj-b-Clii&^tf3^.^v'y V (1 1 1) MfaoS 
i: ^ bX V ^ ;5 ' i: <b -rs ^ms&o 

3. i/y =i>'St5(?:'[ia§l5{iTyi-;(; y J: S y =1 >'<^^;^t±^5/^i/i5^ 
J: t9 $ V ^ a r ^ ^ i- S if i ^mo:>%m^o 

4. v^y =1 i/St^c^DfllfPfi-^y =i^^(Dm:ff^\'^^^ ^y^^^^ tt^m:ffi±\^^ 

i^i^i^xy) ms^ $ fix V > a r ^ t -r 6ff 2 laitcD^iHisSo 

6. 3te#iSS&^(i^^5^:«f7:^(cJ; l9?^0J5fe$4^Xv^;5::<^?^^l#mti-5ft^ 

7. m*«l{-IEm<^3felH]lJ&^^b. 
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^rnti^M ^ common ^ ntz-^^-^/^^mi^m^h^^r u4 t . 

T h mjiBH 1 iS'^s&ff^^ 3 T (7) r^^ T -r mm^t^^w^ ^r-k^\.x\^-hz. 
t ^wm. t-r^ m^m 7 mm.(D^m^mw:o 

1 1 . n^m 8 iB^tD^tmss^e^sr^^c^ < ^ 1 1 iaaf^j«Ni#^<^?a 

1 3 . If 8 uwL<D%m^mm.^'p-^i: <t\>i 

15. |*^^2|am<^^lHlllS(7)M5t;^^feT-&oT. ^^StSSJi<^^*lH5<7)?l^ 
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1 4^s.m<D^m^(Dmm^mo 

17. mUt. ^&^±\c=^T ti!^ ^ ry v^:d^m^^tifcytmi&^m^^\^. 

^^^(Diim(Dm^^(Dmt^tm2(D{\mm^^^(DitM(D^^mo:>mitm 

m^i^^i t^2(Di^mmm.^w^1!)^wt^■fhi^lfz.%^nmm^^^t^x. strismi <b 
0 2 <7){i+@3i^^^(D^iiiis^tTofci^(D{4^BMM{c^-r5B 1 commit 

19. mi cD^^3t5^^sij§(Z)^®tiT^ t^2 (Dm^^m&^(Dmmiffm 1 

2 0. mi * Refill 2 O^Ml^S^^O?F^^^{ir(Difi{^t^ti|g 1 ^m 2 (7)1t 

2 1. n 1 0 2 cDisatif wj^^^^ttn 1 <b m 2 <Di^L^mm^^(Dmf^n 
iiL(D^m^mcH-^^tix\^^?>ft^:b^mMi.-r^mi tm2(D!ttimM:^^t l 

2 2. m 1 ^ m 2 H i ^ 0 2 < 

xi^* ^ ttT)t^iS8S^^*$i5 ^ ^ mytmi&^m^^n t mis $n-cv ^ s 
Hfjfsii 1 tm2 (Dmmytmmm^^t^m i <?5^#isjiSji(7)i|ig^ ^ 2 (Dtftmf^m 

2 3. ^mt^mm^^m^. ^mm^mmm^^h^mmmi^^^^x^^^ 
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2 6. m2 (D^mytm^m^i i (Diimmm^^ t m-mm(D y^-t\. 
x(Dm 1 (D^%—^mmm.^^tm^^tixid ^ . t^-^m i (D\tmmm.^^t 
^M^^\^fz.mmi)^m^wi^imm.^<D^^:)o^\z.f^^ximm^miim 

^^^(r>f^^nw.^m^mm(r>itm^^m\zLm^-^fhx^ t) . ^ 2 (om^mmi 
\(D^^ -mmwimmm t ^m^i^ \^xmm-^fix^ 0 . m 1 (Dmm 
%mm.^ 2 (oi'mmm^m. t m ~mm<D^ ^-t\^x(D'm2(o^%-^ 

^2(Di±immm^^(D^^:)fmzf^'DX%mm^mtm^^thti%mm.nmm 
^^tn~m^(Dm^M^^mm^wm2(D^%-itmmm^^(Dmi^mtL 
^^t^mm(Ditm^^m\^mm.^f\.xi^^ , mi(oi±immm^m-i.^2(Dy% 

-\±nmm^^tf^m^i^\-\^xmm^nx\^^:it^w^t'r^mi^mi iw. 
2 7. itm^nm\~±^^^:ff^y^\^^^^m^nx\^^^:Lt^m'^t-r^m 

Wo 

2 9. m tm2(DWMwm^m^^fL^fhmi hm2(Dnm:\i—'^ t\^f:L 

3 0. m i:m2t^^mt-^(;if«tb^tL^^i-Sfc«)(Dmi <!:^2 0j^ 
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3 1. mi tm2(D^mmm<D^pfj:< th-:^i^nmmmmu^tix\^^^ 

^^^^^^SSS^feiS: byt^(7)TM«^<^^i+@ ^ M 2 ^D^M^^^SS§^-(SiS-r 
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(Abstract) 
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